Stimulation of DNA synthesis and mitotic activity of chick embryo hepatocytes in primary culture. Effect on induction of polysubstrate monooxygenase activity.
Monolayer cultures were prepared from hepatocytes of 15 d chick embryos and maintained at high cell density in a chemically defined medium. In the absence of growth stimulatory conditions DNA synthesis was observed only during the first 10 to 16 h of culture. Thus, after a 12 h exposure to [3H]thymidine ([3H]dThd, 4 to 16 h) 9.1 +/- 1% (mean +/- SD, n = 4) of the hepatocyte nuclei were labeled. Labeled mitotic nuclei, up to late telophase, were regularly observed in these cultures. Beyond 16 h less than 2% labeled nuclei were found (12 h of [3H]dThd), which indicates that the hepatocytes entered proliferative quiescence. DNA synthesis of "resting" hepatocytes was stimulated by insulin and, only slightly, by hydrocortisone, glucagon, or fetal bovine serum. Triiodothyronine (T3), or the nucleoside inosine (i) did not stimulate. Combination of insulin (I) with hydrocortisone (H), T3 (T), or glucagon (G) resulted in a more than additive effect. Nearly maximal stimulation occurred with the combinations IHT and ITG. Labeling increased at 10 ng/ml of each component and was maximal at 1 to 10 micrograms/ml. A lag period of 8 to 10 h after hormone administration (IHiTG, 10 micrograms/ml) was observed before nuclear labeling increased. Within the subsequent 10 h a considerable proportion of the hepatocytes (up to 30% or more) entered DNA synthesis. Mitotic activity (with nuclei in prophase up to late telophase) also was stimulated. An increase of both total DNA and protein content was measured in several experiments. Hormonal stimulation of hepatocyte DNA synthesis and mitotic activity was associated with decreased beta-naphthoflavone-mediated induction of cytochrome P450. A causal relationship between these two phenomena remains to be established. It is suggested that chick embryo hepatocyte cultures are a useful tool for studies on hepatocyte proliferation and differentiation.